Interferon-gamma suppresses thyrotropin receptor promoter activity by reducing thyroid transcription factor-1 (TTF-1) binding to its recognition site.
Interferon-gamma (IFN gamma) is known to suppress the expression of thyroid-specific genes, such as thyroglobulin, thyroid peroxidase, and the TSH receptor (TSHR). In the present study, we show that this reflects, in part, a transcriptional action mediated by thyroid transcription factor-1 (TTF-1). Thus, transfected into rat FRTL-5 cells, the activity of reporter plasmids, containing rat TSHR promoter ligated to a chloramphenicol acetyltransferase gene, was significantly suppressed in the presence of rat IFN gamma. A -199-bp promoter construct showed the greatest suppression by IFN gamma whereas a -177-bp construct, in which the TTF-1 binding site was deleted, showed less suppressibility. The suppressive effect was rat IFN gamma-specific, since human IFN alpha, -beta, and -gamma exhibited no significant effects. The effect was concentration-dependent from 3-50 U/ml. In FRT rat thyroid cells that do not express TTF-1, IFN gamma-induced suppression on the promoter activity was not observed. In addition, when the TTF-1 binding site was mutated so that TTF-1 can not bind, IFN gamma-induced suppression was significantly reduced. In gel mobility shift analyses, a protein-DNA complex formed by TTF-1 was reduced when the nuclear extract prepared from IFN gamma-treated FRTL-5 cells was used; however, expression of TTF-1 mRNA and TTF-1 protein, which were assessed by Northern blot analysis and Western blot analysis, respectively, were not affected by IFN gamma treatment of FRTL-5 cells. Instead, reduction of DNA-binding affinity of TTF-1 was evident when competition analysis was performed in gel mobility shift analysis. From these results, we conclude that IFN gamma suppresses TSHR promoter activity, in part, by reducing TTF-1 binding to its recognition site. We also raise the possibility that the suppressive effect of IFN gamma on promoter activity is mediated by additional element(s) and factor(s) downstream of the TTF-1 site.